Two new tetranortriterpenoids were obtained by chromatography of the acetone extract of the wood of Spathelia sorbifolia L.; these compounds were characterized as their p-bromobenzoyl derivatives (2, 3) . This extract also yielded a known tetranortriterpenoid and the chromones allopteroxylin, spatheliabischromene and anhydrosorbifolin.
Spathelia L. is the only genus of the Rutaceae known thus far to produce oxasqualenoids, isolated from the woody parts of S. glabrescens Planch. [1a,1b] , which is one of the three Spathelia species which occur in Jamaica. All three species, S. glabrescens, S. sorbifolia L. and S. coccinea Procter, are endemic to the island [1c,1d] . Several chromones and the limonoid spathelin were reported from the leaves and twigs of S. sorbifolia [2] prior to the recognition of oxasqualenoids as a class of compounds. Other Spathelia species are also known to produce alkaloids and chromones [3] . In this study, extracts of the heartwood of S. sorbifolia were examined for the presence of oxasqualenoids and other compounds.
The dried, milled heartwood of S. sorbifolia was defatted with hexanes and extracted with acetone. Repeated silica gel column chromatography of the total acetone extract yielded the chromones and a polar off-white solid. The latter was treated with p-bromobenzoyl chloride in the presence of p-dimethylaminopyridine and Et 3 N. The product of the reaction was subjected to column chromatography followed by recycling HPLC, after which compounds 1, 2, and 3 were obtained, all as single diastereoisomers.
The functionalized seco ring A, and rings B and C and the epoxy δ-lactone of 1, 2, and 3 were assembled by analysis of the 1 H NMR, 13 C NMR, HSQC and HMBC data (Tables 1 and 2 p-bromobenzoyl group, were attributable to the substituted α,β-unsaturated γ-lactone hemiacetal. In compounds 1 and 2 the chemical shifts of the vinyl methine groups of the γ-lactone (δ C 124.9, 124.9, δ H 6.53, 6.50) are consistent with their placement α to the carbonyl group, whilst the vinyl CH in compound 3 (δ C 150.0, δ H 7.45) is β to the carbonyl. The configurations of the stereocenters in the substituted tricyclic core of 1-3 were assigned by analogy with those reported for spathelin [2d,4b] and related tetranortriterpenoids [5] and were corroborated by relevant nOe associations in 1 and 2 (Table 1) . Configurations of C-7 through C-10, and C-13 and C-17 are in keeping with the derivation of these compounds from an apo-euphol or apo-tirucallol precursor [5] . Although compounds 1-3 were obtained as single stereoisomers, it was not possible to assign the configuration of the hemiacetal carbons (C-21 in 1 and 2 and C-23 in 3 There are a number of reports of the co-occurrence, as natural products, of such regioisomers of the hemiacetalic α,β-unsaturated γ-lactone moiety in tetranortriterpenoids [4b, 6a-6g] . In some instances it is recognized that these are photooxidation products of the furanoid moiety [4b, 6g], but the possible mechanism of the formation of these regioisomers is worth noting. It is likely that these compounds are formed by a cycloaddition reaction between the 3-substituted furan of a limonoid (4, Scheme 1) and singlet oxygen to yield the endoperoxide (5) as the immediate product. Kernan and Faulkner [6h] have demonstrated that the endoperoxides formed from 3-alkylfurans are unstable and rearrange spontaneously to diepoxides (6) and regioisomeric epoxylactones (7, 7a). Butenolide regioisomers 8 and 8a, and, therefore, 2a and 3a, very likely arise by rearrangement of the respective regioisomeric epoxylactones [6h].
The chromones allopteroxylin, spatheliabischromene and anhydrosorbifolin were isolated from the acetone extract of S. sorbifolia heartwood. They were identified from spectroscopic data and by comparison of these and physical constants with literature values [2a,2c,6i-6k].
Tetranortriterpenoids from Spathelia sorbifolia Natural Product Communications Vol. 5 (6) 2010 861 The air-dried, milled heartwood (5.35 kg) was defatted with hexanes (2 x 20 L) and then percolated with Me 2 CO (2 x 16 L) to give a dark brown gum (54.9 g) after evaporation of the solvent. The gum was dissolved in Me 2 CO, adsorbed onto silica gel (51 g) and subjected to flash chromatography on silica gel (247 g) with gradient elution using EtOAc-hexanes (0%-100%). The 10% EtOAc-hexanes fractions were combined and recrystallized from CH 2 Cl 2 -hexanes to yield very fine yellow crystals of alloptaeroxylin (697 mg). The 20-30% EtOAc-hexanes fractions were combined and chromatographed using mixtures of EtOAc-hexanes. The fractions eluted in neat EtOAc were subjected to chromatography using mixtures of Me 2 CO-hexanes. Spatheliabischromene (2.50 g) and anhydrosorbifolin (60 mg) were obtained by crystallization from EtOAchexanes of the fractions eluted with 10% Me 2 COhexanes.
The residue of the fractions eluted with neat Me 2 CO (499 mg) was chromatographed using 45% EtOAchexanes to give 36 fractions. Fractions 20-36 were combined to give an off-white solid (246 mg). This was dissolved in CH 2 Cl 2 (20 mL) and p-bromobenzoyl chloride (100 mg, 4.64 x 10 -4 mol), DMAP (60 mg, 4.91 x 10 -4 mol), and Et 3 N (32 mg, 3.17 x 10 -4 mol, 0.04 mL) were added to the solution. The mixture was stirred at room temperature for 36 h. Cold H 2 O (10 mL) was added to the solution and Na 2 CO 3 was added to make the solution alkaline. The mixture was extracted with CH 2 Cl 2 (3 x 10 mL) and the CH 2 Cl 2 solution dried over Na 2 SO 4 and evaporated to dryness. Repeated chromatography of the residue yielded an off-white solid (16 mg). This was subjected to recycling HPLC using 80% CH 3 CN-H 2 O at a flow rate of 6.0 mL/min and a pressure of 29 KPa. Compound 1 (0.6 mg) was eluted at 341 mins, 2 (1.8 mg) at 261 mins and 3 (0.4 mg) at 179.5 mins.
Compound 1
Yield: 0.6 mg, 0.00001% of the dried plant material. Off-white semi-solid.
[α] D 23 : -27.0 (c 0.10, CHCl 3 ). 
Compound 3
Yield: 0.4 mg, 0.00001% of the dried plant material.
Off-white semi-solid.
[α] D 23 : -9.5 (c 0.10, CHCl 3 ). IR: 1785 IR: , 1749 IR: , 1716 IR: , 1684 IR: , 1653 IR: , 1636 IR: , 1590 IR: , 1540 cm -1 . 1 H and 13 C NMR: 
